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1 2 

[?PJ3<Dl¥S|&M 
[000 1] 

[gH±<DffJffl#i?] 1^7,7 
ZUfitZ (microvoided) }t£*ffl7f )\< 
[0002] 

>X77-^7rA»g£n/c„ C<D«<D7U 



(57) immmm 

mm i ] mmmmm±£Kmt%m&. 

«E*!K £LI$liS$£#ft7^;l/£tfS*n4^F 
*fiJWt5»nraitt37Ji45<J:tf'>«: < fe 1 14)£S 

wcsky p*^a5ftv^mBttaMf »»». from", 

0 fimT^»)»OMfP.^Ma7^;l/A(D37Ptf^<D 

»^tffl7 w psMMZm o~85 s £ * *m 



(2) 

3 

•fV VT4 YtJyryu— 7-©(Sfc:*f At 

yf^y^7Fii#MD«|^Tl3!), *>7 
^ti5. ^?£©7n^Xtf{fc©2fe£o^Trag£ 10 

2 1, 2 7 1 (1 9 8 6^1 1 £ 4 B8ff) 

IBi!c£ft£o 

[0 0 0 3] *-7Wh9^7r-KJi^fill 
yv-*©fi*H«S80fr54*o 20 

^0 S#l4iS«©KK»t"r±B4»»**to. Hft 
0^Ktttt*S(*JStt03>7*-vifyrY- (co 
f 0 rma b I 1 1 t y) KiL<ttS«, 30 

i«*«W*tt(!llcj:0IW«n*. «R^y>h 

[0 0 0 4] XSmm*. 7 7 4, 2 2 499MK 
14, affi*SS7. 5RaV^n^yf-AAJ-XT£ 

mnmm^^o ^<omitfvyhtmm 

43i^T«lc^atfc*-;Hftt*fllATfet), fro*-© 
ftttifrf t fc ffi&T □ y 7 * -v7;VT*4 < , 7 ] )yb 

OKfSfci&K:, ft^7*y y hEE2j*fcofe©tfHft;£ 



4§gF2 7 3 5 9 8 9 

4 

[0 0 0 5] *mm%4. 7 7 8, 7 8 2901lllftiC 

3, 8 4 1, 9 4 3*tfcJ;tf#H#f1ffS3, 7 8 3, 0 

J:?)t#5>ft3o <:©««££»>, £jattrt©B£#tt#'J 

4J«tt**tf»*JSHI*TV^«. ttMBfittttWc* 
-/M$tt*a*|-rs#, 4i3t^T©*-;l/Sft*»fe 
tfcW-WWK S&fcfcJttBRcaiWtti*©** F 
%ffiWt^iffiii^E©fci6, *as»©?Jl7 , uyh*Hi 

x.Ti/->5HW©7fejR^C4v^o 
[0 0 0 6] RkWttfttBliSO 3 2 2 7 7 1 ^Wlffl 

ftic tt, # y 7d \zvyi£^t 5 * y xxr;i/7 w ;l/ 
A*»540, #ftfcl»l/T*j8£nfc7-f;V£rt©««l 
£»&M&*#ty, ^S^?©3a$tttf*snT^ 

So 

[0 0 0 7] #H#ffF!g4, 9 7 1, 9S0#Wtl* 
tt, &««*37#fi©BiB»ca»bfe«^lC7 , Uyh 

ftcM6ns*-;i/©iaii»c«fflr*fe©T*s. *n 
tea, yy^h^nsiJfc^iiftiLfc (tMHKteo* 

41^) GML *ffi«fc«fcSftT^4^£jd&K*fll^ 
Sci:ffjfr£nT^5. c©a#«6#4iHttt, 
fe*tf*-;H$tt*«l*.T^*. Latent, 7ftR©£ 

[0 0 0 8] *H#ff£34, 7 0 4, 3 2 3^H»{C 

a, sweats *>© ^sHti-r 5 ^ * o a?-r pffitKd 
Mft7^;UAtffE«2ftT^Sfr\ ?-^)Wh?y 
x7 7'-7 , yyh^ts j en5©ittto^TafR 
s*iTV4i/\, 

[0 009] 

t4t)^, *n»i7 ,, J>ht*ltta©5R*K:*5V^T¥a 
T*t)x ^HttfeJ;tf6*«8©»v>iS«l*4*, 

«4n«*«*, *»o«aas«©fiv^a*fT*s. 
T*m<oumt* fiv^*-/nt**ffajaF4*wtt* 

*»o»*W4[ft*K¥*t)fe5t , 9--v;l/^t»7 
>^7r-SS#ffl©»#%ll«t*CkT*«, 
[0 0 l 0] 

BW*j!iat«fc»©#a] *aw©cne, fe=tt>* 

*«r*-T;i/^ b7yx7 7-ffl©fe«§g^?(c 



(3) 
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MJE h *) , * bTffi!B}I&tffl7 ^ 5 7 a frW 
F*«t*«lMffltt371:&J:tf'>fc< fcfc HO* 

tt < -ffi&ffi t <t -a tmss nfc t ©?•& 5 c t mm 

E«fcoTlfi£SnSo Cftt>©?g&*ffl7^kUi, * 
ifttT^So £8#Eti> -t;I/n-xffi, #'Jv-7^ 

m%m%mmmt% c t#-e£ s 0 

[00 1 1] ffSU^tt 

©tf-A8n* (b e am s t r e n g t h) E«fc <0M 
Sib 5 So 3aW*0*«JWSTt*Ofc#oT» e-A 
BtefcCFfS. £n£©7^;l/.MifrftD{gtW£/ 20 
e-£3&S©$#f*0 1 ffiEaiLfcifSfc&fcS/h© 

[0 0 12] 5^a#^K*fiWrr*^y^-^>^7 
^;i/A©JtftbMB^<:J:E<}:!) («F$b<{io. 3- 
0. 7g/cm') , ^46T3>7*-v7;V*&H§ 
gtttfH&StU Y \£7X • * h)Vm® (T o b i a 
s Mottle Tester) ft t*©fHf 8§E<fc D 

So tb/MMRtt^UyhO^Ktt, #E7yyr-£ft 
ft^jfcf^/hiKSfcbTSftS. Fny7*7«7hi:*tf 30 
ft«ilS©*$fitt£«!J£*5fca©#8i: btffiv^ 
ftS. Sfc£ft&©5*nj|W Fftt^-yy— 7y7"7 
Y ;l/Attffii&T®r&tttfiS < , fit vn*/MJ-*lpfc*j 

%Mtmm7 * t <D&mmMzm-k2G s© 

fcfiio. cftfc * D 7'J V hO^Sttfe<fetf^^ 
[0 0 13] 5^n#>TK«fi!*t*a^*r»/<y^- 

(3 37*rtKd*n**-f F «*1&#J (v o i d - i 
nitiating material) ©Ml *) EtfV 

FaWftssti*. £0H©*£*m7-f/i'ixW\ ret* 

lf*lH^4, 3 7 7, 6 1 65&j»WCjj*Sn6. 

[0014] «£#87fjW>©37tt7-r;i/A©£W 

©1 5-9 5%, #$b<tt£W©3 0-8 5%tt^ 
fPJfeS. ftoT4bf F^Sftt^X^y^^W*© 
£J?©5-8 5%, »$b<«^*01 5-7 0%fc? 

1^7^;^OSS (ItS) (iO. 2 50 
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-1. 0%/cm 3 , #gb<tt0. 3-0. 7g/cm 3 
£t^#T'&S 0 37J?£tf3 0%«k')/h£<ftS©E 
<¥oT, SfcliJtltfO. 7g/cm 3 <fcy*f<ftS© 
KftoT, *£tt**7Y/WAttfcfflfcffi»tt**tfW» 
ti**^J&**. 37JS£tf8 5%%$*S©E#o 
Ts SfcttJtltfO. 3g/cm 3 J: 9'JvS <**©£# 
or, *£#87*;W»tt5l»9»;3WftT©fcatal 

< 4 o , ^o*ntt«jawm»**t^-r < * 

So S^87^ )]/k<0±m tt 2 0 - 1 5 0 /i nu »f 
L<tt2 8-7 0/tmttttT^So 28fim*SlT 
{4 5 7 n#-f V*mt S 7 -f ;I/A»iS«r»KHto* 
¥®tt*»'JMSE»*S©E+#ft(3:HJf < &<, tni 
-TS©tf<J:<)EjfEftST*£S-5o 7 0/im*a**JS 

±ib© >m" trace**. 
[0015] " #-rr ac!iT»H:Wip«hfcHft*fc 

jlSO. 1-1 O^^nv^t^feJ&O, »Sb<tt 
^iv«T'*So jJ5-rK©*t*H:, **J:tfl(KflftO 

fr-Dffim Itc 2 «©IH^r W t <}: t) n$>t>*.m 

mt%o r fcfc^jjw FttuyXttSfefiffiiajgojB 
tt*feo«ift*«**. ^Fttcn6©2"o©±Tfffi3V 
7-f>l/^OlKl8J:l/lttnftJ:MA/«««TEiflrt-*. z 
^ipJlfiaiiJ^riT-*'?, 8tf*-f FJBlSS^OBSEB 
St5*t £-e&So F(i-®fcaiMrai:*S<® 

*R«fcttfiqtbfti^. 

[0 0 16]*^ K^j£M^Jtt^a^tt4:«H^&a 
, 3 7 v h 'j v $ 7 4? U v-©l»cW b 
T»5-5 0fil%©*T^ft-r^tT**So »SL< 
F«j«IN!i6»Jtt*^*ffi^5j8:*, 

37««*W*nTi>5#Uv-i:}g 
fi?g£ bT, iMBWWPt S©Eff o T#*Lfe»Ktt 
b 3 S # 'J T*fe o T t J: i/ V <: ©WE tt * 
'J 7n tf UytfE^b/'cti' a x # 'J 7d M uytp 
fcfMRbfc* 'J 7^ by r b7 * b- h , $ 7 
^byrb7*b-h*E#f$bfc4^7nebytf# 

#'J'T->P'V7>VFSn**£, IBftWtttitt?© 

*t«**t^tti»ft*. b<, ^n^(4+ 
ssfc«*n©^i :e nr**oTfc«fci/\ cnf)©^{*« 
TIB* *) ft ***»6atf n* j^F-efcssBWtf u 
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ZmLoZ :-KSAr-C (R) = CHi**T*S 

V-{CttSCH 2 = C (R' ) -C (0) (OR) 
StU S^ORtt**, *J:tf» 1 - 1 2fflOK*i? 
fta&7Jb*A/«±0ft*»!&»&ltftU R' 
<fclfyf7U*DfcSS*»5atfftS ; igfttTx/i/fcitf 
©tfc'J rX 7* U p- F 'JWW8ft^;K 

SCHi = CH (0) (COR) (3*© 10 
Rttft2-i 8«©Kig!I?£^tf7/l/*/l/ST*&3) 
oe-;l/xxr;Koa#Uv-; 7f U;m, y**U 

4$3>m. i/hyuym, vw^s, 7v/u 
mmfo*%nuo (cho ,0H<DyyB-/u (xw© 

ntt2-i oo»*t?J6*) kfi£S-&S<:kEJ;D« 

xxt/UMI8, «if2 0M%©!g2g?3: 
rtit*\s7j ytt*ffia*str*0x*r/M3*tf*ft 20 

Ua-/U5>;«**yi^K -77y/U7Vl/-K i/'7 
»J ;l/7 * u- h fcj; tf *ns og^ft«k t) »*» 
tf ftS*«*I*£a£*rt*±JB# U xxr/k 

[0017] »«*yv-*«ar*fc»o-«« j e>' 

72'JU-F, 7*U>U75K, 7^Ua-hU/k y 
*/M**yu-kxf-u>yy3-/l/j?y**yi/ 

-k ex/i/ey^ mz-)\>. yf-zwju- 

k V—foO'Jfrvuy F\ ttfbUx'JrX 7*'J 30 

v?ex/l/^y-tf>, 7*y/l/75Ky?7l/7n/< 
>7/U*v», ex/H^/l/xy*H 0 »$L<{i$R«S 

nfc#yv-ttjj?>j^f-uysfe«:*y (y^/i/y** 

[0 0 18] SSSIKHFeJiftoSttlcJ:!), HC^tt 

mmm^mmmmtn, mbx^m-kzzm 40 
[0019]^ mmmitiM ma&w&rz 

fciMcxu y7»JTSB* ScfctfTtS. SSflftxy 
yTMSfcttilWiWJfctt, an>TF5/y*, 3B^F7 
/l/~t, ^J;^!!!*^ fcfcittflHtxXfeiira 
fb7/l/5-7A^#Sti5 0 »$ LVX y -y TJWttan 
H 5/ 'J * fe «k tf 7/1^ ffi&T&FI: L < tt 5/ U * T 

tBWeH»I©#ttlc J: 0 BBS t a 5 . 7c t *. tf X y >y 
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x y y -m t txit 3 o-r fs/ y u\ 
[0020]^ m^mmmmm»v$>oxi> 

tf^u-, 2/1^, s»/<y*i», math fri/v Life 
sns 0 «Bft«:i:H:, *©tmtf37vhy-y?x* 

"J v-fcfl^fttfiiSbTTEOlBHioaft 1 Sfeli2 
Ux^isecrcfcafc^cfc-Cfc* : (a) vF'J 
■y *X#'J v-o|Sfifla(tf#*$fl:3£, ffi#«Blt 
(b) 37vHJy*X#yv-©fi&J& 

( c ) m mmmm-mm, ( d ) v f y >y * 

(e) 3$Uft^Efc&8», fefc*tf»tttb<tt 
&»K©165^»# (moiety) 
[0 0 2 1] Jfi^TO7^/l/A<D37vFy>y^X4?y 

>, jtfyxXr/k #'J7SF, #y#-#*-F, -fe 
/Vb-xxXt/K JH'JX^-Uy, tfuex;WH& # 
yx/l/*y75F% iH'Jx-r/k *y-T5F» spy 7 
•yfkexiJrX #'J7U*>, #'J 7x-U>X/V7 
^F, #>Jrh77/l/*ux^uy, *y7-t^-/K 

* y x/v**- f , jh y xxr/w * y i tf * y 

[0022] »>ja#y*i/7<fyKH\ Ji?y7ntru 
,-pyx^ux jpyy^/i/^yr^itf^ne)© 
s^*««#sn*. x^w>fc«ktf7Btfu>o3#y 
T-*^ftfc#y*i/7-r>3*yv-fetffl-efe* 0 

[0 0 2 3] SSJ&tfyxXr/Wai, S8RjR^4-2 
OfflOKSIS^*^*^ tfftJRB? 2 - 2 4 fi 

s?> -rv7^/ns, 7^/U6t> t7^y>^*/bjpy 

3/\^», ^/1/^/bSt, 7s?ify*, 7-g^y 
7v/Hfc % vwvft, 'f^avi, 
1. 4-->?B'\*' , ty^#/l'#>'&$> Vr^^-X/l/* 

-rv7^/n5feJ:o :; ene»cD^ti^#sn5o 

yy3-;HH©MKtt» x^uy^yn-zk 7atTl/ 
yyyn-/K 7^^7t-/k ^y^^^-zK ^ 
*U-v-7*-/K i, 4-i/^B'\*-9-ye;y^y- 
/K ^x^uy^yrj-zk flfiojpyxf-uyyya- 
;W3* *n 5 offl^**^s ns, c nso* u xx 

xmm% 2 , 4 6 5, 319 ttZTfimmm 2 , 
901, 4 6 6 ^wwmzmmftmc * 0 sm-r * c 
t*^t5 0 bi/>anv h y y ^xjpy xxt/1/ 
t*» ri/7*/msfettt7^y>^*/w#>«, * 5 

mcx^uyyyn-/l/, 1, 4-7^y^-/l/fc<k 
1 , 4 -v'^B^+j-y^y *y-/i/fr&a(fti*4> 
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-e&3 0 #'Jxf-l/:/f l/7*b-h 0>*©fft©*/ 

JSSftSSSatfyxXr^tfStftS. £©?1©?&P B 
3/H'Jxxr;l'O0>J{i. #ffl#fFgN. 4 2 0, 6 0 

7, 4, 4 5 9, 4 0 2fcJ;tt*4, 4 6 8, 5 1 O^K 
MSfc^SnSfc©?**. 
[0 0 2 4] *fflft#U75Ffctt, Wn>6. 
o^6 6feJ:tf*n50g^*A^Sns. ^'J75K 10 

D h ©ffltt fcTX7 x A # U 

fflV^5©{c&Lfc*;l'n-XxXTM:H\ $K-fe/l/n 
-x, hU7-trf-;Hr;l/a-x, *77-fe?->H:/l/a- 
X, ffl^abttya-fejl/o-x, ft&g&IHr/l/n- 
x , fc<t cf *n 5 ©rl£ft $ fc tt n jj? 'J v- w$s n 

(ex;l/7-b*-;W *Jtf*ft&©Ba*tf£*ft 

[0 0 2 5] **tt»7^;I/AO*'l' FfcSSfc^X* 

vhy y^x©fc©fc|igci#^ffl©x*y OSfc 

I42tt±) TfffoS*5*\ $fctt37Vhy-y*X©fc 
©tll&Si^^MjCX^y <l*fett2tt±) T* 
ML55o ffiiSttfcilSfciMc, 1fiftJB*fflV^T37 

[0 0 2 6] Ctl507-f;U^©efifi%aS1-Sfe» 
37Vhyy*X:fe£tf/$fcttX*yfciSMfc* 30 

sintTtii^ cnta, seas, rzkx.iir.mit 

£ft£ 0 CtiEttUVffiWOX^^-^KiRLT** 

kmmmm^ l < 1*7 ^ ;vA*pxi4*aj[#-r^fffi^ 

[0 0 2 7] £ft5©fi£*m7-f ;l>A©HBJfflHU 
i^, g#fcJ:tf«H«b«\ j^7-r;W48iiK:l8*5 

•y h7*;l/AffiSfctt/*7;l/fc L< ttf-a-^teK* 
DfTSCfctfT?**. 77 7 h7>f/l>Affifci\ X'J-yh 
^*aLT7*l/>K*fffflU J¥tb£tt£7x7£ft 
9*ftfc* + Xr^>^K7A±T, 7^;l/A©37v 

«±) ff*ti6©#9*l3IHWt (T.) *S§T?ii?&;£ 

/va*. t h y >y ?x#y Y-fejctfx+y^y v-© 
fatSCfcKjy 2i*®#TSo 7^/l/A«l#|t« 50 
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7-frt/AfcSffLfc©^ M 
*©Sft^lRHcfett«iRllK:»LT7-f;l/A**58l8 

fts Lrc«ffiT , * y v-«a»fk«** ©fc+#&s 

[0 0 2 8] tft6©«&#fi7-f;I/Att. [IpffltiiL 
*3cfct>*®#ffla©©^, Sfctt+^Xr^y^^S 
#k©IBfc, ^Uyhtt%^l6fc7-f;I/A1#tt*iS#f 
Sfcfclc, lft^y*-£ft#t*fci{>fc:, *tlt>%K 
- h 1/-M&tHt1tWc> f fctt3a#(*t t < ass 

■^©ttSttfcas-r 5 fc kjs t a 5 ^rtifroi 
»©*SdT-tst5*\ sfcttfta-racfc^-ets. 
*©«9i4, ^y>nt©ft»©7*yA4WWffli, t- 

h5^-;Mt©fc*©*'J «fcVf-U fyll, $fctt7* 

[0 0 2 9] 5*njp-i'F£GWtfS37±»C3K>f Ffc 
#8:fcV>X*y£<!>&<i:i ll^tfC 7-f 
;i/A©5iB*>»«*jWg*u fro^ntf Jurats: 
5o cntiot, -r^T©s<(<#i' F*fit*-r*ttai 

T?7-r/I/A#«jisnfci|&,J: t) 7-f ;l/A*E^fi*J: 

[0 0 3 0] TB©5*n;J?-r Ffi8P<f5r- v>>7*7 
;1/A P F 1 - P F 1 2 tt, JfltiU 7UX^-©ffi©73 
ffiTS^ fcfc*tf*yxxr;k & ^dittSfctt 
««>5*n*W F{S^7^;VAtc«lLfc«^ 
©HftCltWT**. 

[003 1] P F 1 . t/^^ h (B I C 0 

R OPPalyte) 300 HW (€-kf;l/ -<5r5 
tiMi) 

m^m7^)lh 0?S3 8/tm) (d = 0. 64) : 
5^n^F*iS^t51#jHyyntfl/y37 (^7 
-f /!/ Ajft©#J 7 7%) 43 i tfp|ffi|cM4 Lfc^^a $J 
F«:#*4v^ft3j?y7 , neuyfr5ft« ; sl?-r KJg/fi 
B8ft69Jtt*y (7^b>rl/7^U-h) T**. 
[0 0 3 2] PF2. rt»T?SiiLfc5*ci3P>fFfi8r 
a^*JS7Y;l/A 0P«8 9/im) (d = 0. 3 1) : 
5^n^ K««*t*«##yynlf 1/^37 (£7 
-c;UAlf©^9 4%) ts&TfmWctt5LrcS.tum 

*Tttabfe*yxf-i/y©v>f»Dif-XT*5o 

[0 0 3 3] PF3. rta$Tfi!iit/'c5*n#>rFfit 
}S^m7^;l/A «I«3 3/im) (d = 0. 33) : 
5 7 n ^ K«ff*t 5 'J e b> 3 7 (±7 
^;UAJP©iSSj9 l %) *itfSffitfir4Lfe5^n#^ 
F*£$&^8##y T'ntfuyjffrfcft* ; KJg 
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[0 0 3 4] PF4. a-*iW (He r cu 1 e 
s)315WT 5 0 3/2 B (A-*al/7tt) 
&&m74)\>L (g£33/im) (d=0. 66) : 

U>37 (£7 4 )VLB<D%n 8%) *J:ffiSffiElt# 

[003 5] PF5. M-*alxX4 00WT 50 3 10 
/l B (A-^jUXt) 

m£m7Ji\<L (W5 2 8/im) (d = 0. 59) : 
H***Sftl Lfc 5 7 n tf-r K*fiW* ME## U 7*n tf 
U>37 (£7*;W>JP<D|&8 5%) 

[0036] PF6. A-+al/X3 2 5WT 502 
/l S (A-^aUXtt) 

a^tt^-f;^ (W*3 5/im) (d = 0. 6 1) : 20 
1^37 (^7-r;l/A»Ofi8 6%) *«ktf l BSK(*4 

[0037] PF7. trtyj F350 ASW(*- 
e;l/-^5A;Wi) 

jjtett87-r;W» (JP<*3 0/ini) (d = 0. 82) : 
5^D#>f H*fi^-r*SE#Jl?y7*niru>37 (£7 
-r )ILJ$<D® 5 7 %) * «k tfffiffifcfite bfc 5 7 a jJUf 
K*^S*^ji#*U7 , nlfU>1^6!8:* ; liSK* 30 

HttfflltttfU (7^UyrIx7^U-h) 
[0 0 3 8] PF8. */<5-Th3 7 0 HSW(*r- 

e;V-^5*;Wi) 

«&tffl7^W> (J?^2 8ftm) (d = 0. 7 5) : 
5*n#>CH%ffWrs«##y^akru^37 (£7 
^;l/AJ?©^6 5%) **tflffiK(*4bfe3^u*^ 
F*^*4«#HI##y yuMXsyfrtt* ; iffifctfy 
ttfl:e-ij7 f >o*-^-3-n^*s ; 4W FflM 40 
BM&#Jtt*y (7f-UyrU7*U-h) T*&3 0 
[0 0 3 9] P F 9. h 3 5 0 TW (t-tT 

;V-^5A;Utt) 

Id«fl7^i (J?238/im) (d = 0. 62) : 
5^n#^K*fit , r*fiEff*y7 , ntfU>37 (£7 
^;VAJi©^l7 3%) fcitfPfiBfcft^tlfc, -S?ft 

yynewyifrs&s ; #>f ftgapN&ftjurtu (7 

[0 0 4 0] PF 1 0. */<9-fh2 3 3 TW 50 
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^•-ir^l/ft) 

«£*tt*7*;l/A (ff*6 3j»m) (d = 0. 5 3) : 
5 7n^F£«ttS&ffitfy 73^1^37 (£7 

^;i/i»*ott8 5%) ts&mmicmztxrc. rmt 

V7uvi>ymfr<b%z ; 4W FM^fJti^y (7 
^b>rb7^U-F) T'fcSo 
[0 0 4 1] PF 1 1. 7 8 TW 

tT;P-^ = *;l/tt) 

S^7>f^(f?50/jra) (d = 0. 56) : 
5^njK^K*ffWt*aE##y^olfl/>37 (£7 

U^nbri/vlfr64* :#-rK»jaiMfflBtt#U (7 
[0 0 4 2] PF 1 2. h 2 5 0 ASW(* 

l£tffi7-C/t'A WS4 3/itn) (d = 0. 7 2) : 
47WJP0I56 2%) fc*tfffifl5fctt#Lfc5*n;jW 

y«fte-yryo*-^-3-n*<a55 ; isicr 
7 y >WM»itf*-^-3- h^nrv>5 ; *w kj&« 

[0 0 4 3] *«WO&ISS?SP*?OS*tffli: LT57 

□>tw F*«wr*a^*f«7^;vixjww«ti*3a* 

[0 0 4 4] ■b;l/n-xnm«»©$«fft:*ffl^«» 

*-/l>**/hlBK:»**fcafi:, 5 *o#-r K*«t"f 
5^-y^-^v^7^;bAOg/h3l^^^ft5<:i:^ 

t, tfyti^yfflliTffttiL&atsctref 

(fcfc*tfttl 0-7 5g/m 2 ) , Ay*y?M. It 

tz.immm ! tW5, on, 8 1 4fe^o : 5, 09 

6, 8 7 5^IWfcB*«ftfefe©*«*-ttvtiJ: 
l/^o ifiiSCfflji (>5 0%tgWSS) KOlr^Ttt, * 
-*««<NIlC»**fc»K»3 0-$57 5 g/m\ 
* y »S L < « 3 5 - 5 0 g /m QKBWJBttM* 

[0 0 4 5 ] m UM M^fc^Tfi, It L^¥* 

tmm^mum vtt*.a&it< 1 2 0 

OW*. fi=i;L<(il 2 0-2 5 0/1 m<DjfS) feitf 
Jt«W» fn,W Kfita^#»/<y ^- ^*y^7 
-f/WA (tctmSQ \im\*7<Dm, »tt<{i20 
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-50jim<0/SS, J:»>#$L<tt3O-5O/im0IP 
2) *ffl^5ci:tf»SU>. 
[0 0 4 6] *8m§0fl!l©«tRfcfe^m f Itticfi 

(fckA{f8 0jtmWT, »SU<tt2 5-8 
0 /i m<Djg£) fcttlMflft^oa?* Kfiftl&ttfl 
Xy*-i?y#7<( fl/J* (ftfcAtf 5 0 ftmttTOW 

#SL<tt2 0-5 0/im©B;£, <}: 9&?£L< fi 
3 0-5 0/im£OJ?$) kfi»*fc*TfflV^*C fctfT 10 

[0 0 4 7] *56WOSSil ; ?ofiJRiS«SSStt, fc 

;k ^ujfifbtr-;K tfu (xf-i/y-co-7?un 

ftH5lii»S§S(i]SHt«l»t^4 
v^45iT#ftUTt HRfcft l -ft l o g/ 

7 7 5, 6 5 7#W«»KE««nfcfeO*»«t*<: 20 
[0 0 4 8] *WBOfil8»S3R?fc*KfflV^n*ft 

#fF^4, 9 16, 112, 4, 9 2 7. 8 0 3*±tf 
5, 0 2 3, 2 2 858tll*fCEtt£tl3. 
[0 0 4 9] Mieo J: 7 C, fclHR$*?H: *f-f h V y 30 

^77-ffl^jg^t5rcfetffl^en5 0 c©7n-b 

[0 0 5 0] U^SKfe^Ttt, ~>7 

(x^yrU7*b-h) £3a$f*fr5&*fi 
^usstiT, 3fe^hvyx77-Ht^ffe>n 

[0051] mmm?frz*m<D%®m?^m 
rpag^nx^So fefc*tf»daw--v/i^\yK (ft 

P-0 4 0 MC S 00 1) , TDK-9— v;I/^>y HF 
415 HH7-1 0 8 9, $fcttn-£ • tf-vrt/'s 
-yFKE 200 8-F3*ffiffll/5S. fcSVHitf- 

fct* fd&gftttS^. 0 8 3, 7 2 6 A$9Jt0ffli:G 
««*l*U-lf-*ffifflL5*. 50 
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[0 0 5 2] *3fflm- nW4 h7>^77-7-t 
y?V<9*J (assembl age) « (a) 
fcFfcitf (b) ±E0fe*38*?fr&4!>. ft«S 

[0 0 5 3] 36H«*»fev^tt, •9--v;l/7'J y 

*y7'J -v £ l fi*tfls»«ftfc 
<D*>, cn5©*?%3lflft. *^"«II206JR«4 

ats. 3S3fet,ifOUtts?f§5ft*. 

[00 5 4] 

[00 5 5] gfiBBU 

t fcSKSltf 5. ft 5 «EO*8S«oa^tf 87 

*;W*MKTK©*l*lffifcaMt*i: fcfc J: 0, tr- 

FvyX77-§S^?A-K%ljgLfc 0 
[0 0 5 6] a) TltJl: Z-60 20 (75/77U 
fy7z./hV*h*i/i/yy) (W-a--yy 
tt) (0. 1 0 g/rn') , x*/-;l/fr5 ; 

b) : v^any (Ma k r o 1 o n) 5 7 
0 0 (t"X7x/-;P-A h) OU 
x;l4±) (1. 6 g/rn), e*7x/-/P-A ti? 
x^Ui/yi>3-;V©3#l>#-#*-F (l. 6g/ 
m') , -77x-/l/7^b-h (0. 3 2g/m*) , V 
-n-7>;l/7*l/-h (0. 32g/m 2 ) , 

(F 1 uo r ad) FC-4 3 1 (7'yJWfc 
SnfctftWM) (7U-xA*i) (o. 0 1 1 g/ 
m 2 ) , ^uD^y*^ ; 

c) <MK«(iM— ^77x7- 
;l/-A, '7xf-U>'7* , J3-;K fcJ:t>*7577akr;l/ 
jldHftft^y^^^n^v (*;l/J±4 9 : 4 

9:2) fr5S**nfcfc%*5ft*»tttfi£#yv- 

(0. 2 2g/m z ) , 45tfC5 10*><j3-y-7 
WH (Silicone Fluid) (^*7 • 3- 
xyyft) , ft6tft7;l/*7HFC-4 3 1 (0. 0 
3 2g/m 2 ) , f JZuu**yfrib. 
[0 0 5 7] §§{*A : %Wftt\ZyT-'J • 
(Vintage Gloss) (7 04?yK(ft3 
1. 8 kg) , JPt 7 6 ft mO^U-»«H«#) (# 

f 7 7 *ti) t»* d , c ntctuf2<D 5 7 n mtm 

£tt®7 -i P F 1 tf MRSfcrf , JtU7i' 

mimia-ztxrzo wmmMiM*v7<<y\$7+z- 

■ff, (1 3ti%) ts&rszi-)i^y-^ 

yv**vv-A&m&m (0. 0 311%) *#fj 

t*jR'Jxf-Uy (1 2g/m 2 ) 15^5 
»(*OWBtt««S4?yxf-Uy (2 5 g/m z ) Tff 
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[oo5 8] %®m : zftmmmti ops 8 1 ? 

5f n#>r K«ta^#«7-f ;i/ap f i mmm 
v*u74ytmcmbmi<nrc 0 jRBsaatfy* 
U7* y**tOT#yx*uy«tt*s*A0i|Gfc 

[0059] §g&c : mmtmtt \»t 1 2 0 p 

m, $yf-7y9 • Wfh (P o n t i a c Map 
1 e) 5 1 (ttT3ftlfeft?0. 5mm©SI6^7 10 
MKtt977 h) WWtJtj 7 F • $yf-7v 
t\t) &&Xf7)\<77 • n-F77 F • X;l/7-C 7 h 
(Alpha Hardwood Sulfite) 
(¥^«Stfi20. 6 9mmOigeU7F7;l/^- (r 
e d-a 1 d e r) mMSffi/WT) (frx-ft-* 
-T-tf- • ^-/^-tt) ©1 : 1 71/7 Ffr&liil] T'fe 
t) , C ft |c = 7 u F&Wl£*ffl7 -r ;W» P F 1 

ma* v*is74 vts&xmm* u p 

AOli-a-il^-T^ofCo 20 
[0 0 6 0] §gf*D : (J?S 1 5 0 ft 

m, %mcmmmmttt77h>w7is£vm 

5*thW FffitJS£*tt*7^I/2*P F 2tfl»4? 

u*i/7^>i:ftKffmtai«nfe. Ksaantfy* 

U 7 * > fc <fc U x^ u >/f A ©i§£ i: 
[006 1] gg<*E : (P^ 150/1 

esMffi»^7coig^»e,i!ii) -ea&u, cfttc 30 

= 7 n F«***tm7 w ;!/ A P F 3 ««Hifihl« 

y*U7*7fc#fc#au»i*nfc. gs*»#y* 

b7 y y fc «fc tf«ffi# y X^ 1/ yflttSSft A ©if £ fc 
[0 0 6 2] ggftF : $8tt(ittX# 1 5 0 p 

m, %®fccznm'mm>>7 7 b'W?ts*xm 
a«#a»w/©»^fr&f^ T*&y, cnt 
5 * n aw H«si^»7 -f ;va p f 4 mmm 

U7 4 yfc<fctfaE*'Jx^l/ySti§SftA©^fc 40 

[0 0 6 3] ggttG : £8tt«ffisH# (JP2 1 5 0 p 
m, SSi*C$J*i*o»fi«*r^57h/<;l/^i3J:tfai 
a«#3E8ra/W:/0fi^fr&«aD cftlc 
5 * Ds^f K«*r«£ttf*7 /W> P F 5 
y*b7^7fc£mBL«l£ft/c (7^l/APF5 
©5 * F«*# 'J 7n VfUV 37«jWMWfcl# 

u*i/7Y>fc«*io o «««faia#y*i/7-f 

[006 4] ggftH : $8<*«:fffjfi# (US 1 5 0 p 50 
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5 7 a FGM £*ffl7 W ;W» P F 6 nftSftftf 
y*U7*yfc8fcmtiU*lSftfc (7^APF6 
©3 # y v-i/- 5 y 'J * U7 ^ y 

iStt) o mnmim$v*i'7jyts&x}mm$ , )z.?- 
i/yntt%%Wk<Di%%m-T>2borc c 
[oo6 5] §g# i : mmmm 1 5 0 p 
m, *s#ci«f{*(DaieH*j^77h^;i/^fe*tfai 
a®#E»w7 , ©ig£»e>S)i) cntc 

5 7n,1W F«WI^7 ^ P F 7 ttHKSfttf 

<d# u «fte-y r ^-3- hH««f4tthi« y 
*u7-<ytmM) 0 aa^ta#y*b7-f>fe<fctfa 

iiisl? y xf - 1/ > ff (iSSft A i: o fc. 
[006 6] ggf* J : $l$ftfia«tt (if $ 1 4 0 n 
nu S§#C$Wr»Oafi«#^77F^^fe«ttfS 

5 ^ a F*ft*fttm7 ^ P F 8 *^^DJH 
y*b7^>fcWc}faiLai$tlfc (7^;l/APF8 

o*y *ftexy 7*^4—^-3- hflij^MD^y 
tu7^ytmm) . ®i^#y*u7*:/»4S8 

ftA©^fc|S|--pfe^rc*\ 2 5g/m 2 T«9$n 
fco «ffi^yx^b>S«^SftA©Jg^t|i|-T^o 
/c*\ 1 2 g/m'TfSBSnfco 
[006 7] %m K : ^WtcttteRtt 0»« 1 8 5 jt 

7<Dl : lg^A^Sl) T'fcD, CWC5^D#-T 
KfiWrtl**m7 ^ P F l 'J 7a e uy t mc 

mimznrc d 5 g /m z ) . mmnmm. 
mizitm&^x^vymmtik (n g / 

[0 0 6 8] ajB0fc*SS#C-ltt^LC-8li# 
5 7 D K««/< 7 >T-*JV97~ << JVLZZtitfr r> 

/Co 

[0 0 6 9] ttSBSgfcC- 1 SKSftAKJtl/T, 
«S»AfcR-Ol9W» tT7r— 

^dtaumwi^y *v7j ytmmbmtn 

fc 0 ^J*IStta# (Yupo) FPG-6 0 (4"-^- 
3* • J/ytf-f^ (W«6 0pra) 

(d = 0. 7 5) TSo/::KiM^mWU 
5^D^F*«Wr*8ff*y^olfU>37 (^7 
^;l/AW©^5 4%) 

;k77A£^frL O7J:0»^E*lO) , 57n# 
F%ffitt5^y7nebyl^P,%5 0 «as*yx 
f-UVltt«Sf*AO»^i:BI-T?*oft. 
[0 0 7 0] SSi*Ak:»t*a20*f8a5ft5(*:, C- 
2, fi*Sf*Al:W*K«JBSn, fc«b^rt»tta# 
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S G G - 8 0 (*-Z/-JLij • S/y-fcr-f y 9 • ^-^ 
-ft) (WS8 0jnn) (d = 0. 8 0)T?*ofc:« 

•J^ntfUyaT (£7«f;W»WOtt5 1%) fc<fci« 
!fr£>£3o 

[0 0 7 1] *J!B*8fcC-3tt, §§ttBfC*fLT, 

P7^MPF 10f^t>»)fc»j!|C-ltHt*±C 10 
OdS8< P G-6 0 (*-5>-:i* • *>y-fef 

[0 0 7 2] *HSS§{*C-4tt, ggttCfcflLT, 
SSi*Ci:|HI-OlBR»*ffl^Tl!ji«n, /c/cUt£ 

<D£$iS, a.* S G G - 8 0 (*-S?-a* • i/y-br 

[00 7 3] »!SS$#C-5tt, SSttD-JfCftL 20 
T, «W*DfcHHDlW*r*ffl^rttft«*U /c/£L 

y*U7*>7-r ULtfmWMaX vtuyjytmc 
^y7^;bA(i/Un;i/3 0 6-B • ^5* 

[00 7 4] ggftD- J KJWSW 2 0»JSg§{*, 
C-6, «§S<*Ct|BI-©ia*W W«12 0(im) 
£fflv>T§SjI2n, fc£Utfc*f87*;Wrf)fttoDlC 30 
5 tntfj K*£* ftvvjjy xxr;l/7f MM 

in# u * b7 w y taicffffl unisnfc. 5 * n 

K*££ fc^tf 'J xXf;V7 ^ /1/AttTl y * L08# 
#y (xf-Uyf t/7*U-F) (*S6/tm) T»«o 

/"Co 

[0 0 7 5] *tBBS§ttC-7tt, SSttKfcftbT, 

ssttDfcra-otttfH ogs 1 5 0 nm) zm^xm 
ig^n, rcrcim^vx^-uym&snrzo mm 

(#81) «ltt7**~ fr\ (1 311 

%) feitf^JtlteffJ (0. 0 311%) 40 
yxf-UV (22 g/m) T'feofc. «*»Sfif*0 
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affifcttfll&friSyxf-Uy (2 5 g/m 2 ) 

nfco 

[00 7 6] K fctttSS 2 OttJKSSffc C - 

8, &%mc tm-o&ttt ass 1 2 0 (jm) 

^TfBBSft, fc/SUffiBC- 1 fcHLTlEfca^fc 
£$iSK. a#FPG-6 0 (*-S?-a* • S/y-fer-f 
*^«OMffi»C®^iP4?y*U 

7<ytp<icmimBztirco 

[0 0 7 7] Vtfy*fe^*#t?tf-Y;Wh5yx 
77-##im 6/imO^y (xf-UyrU7*l/ 
-h) «^tt±KTE*tt«*S<:fclcJ:9«ifi:£ft 

/"Co 

[00 7 8] a) : ^7- (Tyzor) T 

BT (^>-rFv-n-7h^>F) (fa*> 
tt) (0. 12g/m ! ) : 
b) feiUS : '&E<D-?ity?m (0. l 2*«ktf 0. 

1 3 g/m) feJ:t>*S-3 6 3 (^An^^-f^ 

/ n j^-xtt) (# y * U7 -r >fe j: tfiwt* y * W7 

YV6?Oiaa»»7U>F) (0. 0 16g/m 2 ) 
%^W:»»^ne*yj|-b;i/D-x3ag^9J (2. 5 
%7-t^;k 4 5%7ak!^x;V) (o. 4 0g/ 
m 2 ) WUxy, y*/-/l43<};tfy^n^y*/ 

tz : 

a) Tiyi : #f 7-TBT (^>"ff7-n- 
7h*'7F) (ra^yft) (0. 12 g/m 2 ) ;i 
-7*/-/WpS ; 

b) xy-ytfy^Jf :xA^ny (Emr a 1 on) 3 

2 9 (#y (rh77MnifUy) «tf<Z>ftli7w 
/UAWWW) (7^yy-nn^Xtt) (0. 5 9 g/ 
m 2 ) , BYK-3 20 **i/7 f- 
;l/7/l/*;l/i/n+-yy3^y V-) (BYIC\ = -US 
A) (0. 006 g/m) , RS-5 1 3 (7S/7 
d 1^7* f-;l/*JSSSf* t # 'J J? / ^/l/* n+tfy) 

(^hv-^-yXr^Xtt) (0. 00 6 g/ 
m 2 ) , S-2 3 2 ($>)X?l>y}s&l}j])li-7A7> 

mwmmmisyv) (->tAD7^ • r^/n 

y*-X*i) (0. 0i6g/m 2 ) ; h;Hy, n-7 
ntM/T-fer-K 2-7 , n/V-;HoJ;tf 1 -7*7 
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c H ■» - -CN 
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5 ) (CH 2 C 6 H 5 ) 



NHCOCH3 

is XV 



CN 
I 



{CH 3 , 2 N -V r _/ _ C =( I 



\ 7: N 

H(CHj) 



tfT*£3 0 20 
CO 0 7 9] ttl 0 c mx 1 5 c mO««Ofe*(tt4* 

*-*-B»a5 6 cmilgOdrAD— 5-©H»Ke 
46f^lt. 2 6 °C(C)ggpli55 tilt T D Ktf- V/l/'vy F 
L-231 (No. 6-2R1 6-1) *36-a-h 

[0 0 8 0] Wm#xl'9 hu-tZltftm^ 7 
ty?V v y=r4 yy^v K t u-?-<DffiX 30 
7mm/s e cfc*^T§l«t>fc« PWfctf-V/l/yy 
FOffinil?%3 3ms e c/Fy r-©7'J> 
r-8W> 128|isec P^lTv^l/X^-frfc (29(i 
sec /rt)]/X) o (non-graduate 

d) ®g (o. 5-1. ommm <o° $®z>r- 

tbicfjyb^v Ffc0iD£ftfe*E«fi2 3.5 V, 
Wrtttfil. 3W/K?FfcJ:tfx*/l/#-tt7. 6 5 

(Status A Green) S*tSS^l^!)> 40 

[0081] •fvyvmnummzrcibic, ^2 
0. 5-0. 7 (om&z'mrdbizy— t^wfkw 



Mil ( r- If 7X • 7V S'X-Vtt) T"5cmX12cm 

fto th^ffiRsamosaKDw^**, mmsz 

[0 0 8 2] yj^F$nT^%l/^i*:©*-;W4% 
WMIt 5ft46K, T A P P I X-X7;l/ • ^ V F (Us 
eful Me t hod) 4 2 70StttStJ^T» 1 

$©i#iwx£fflt\ 5 0 %<Dfg»jgg (r 
h) catt* *-A>zm*s -h-mwtn % tft 0 

&§Sft©tffl 5 fl* 2 1 x 2 8 c mfcflW U %<D%k 
¥$j{fcLfto ^ 
fc) jgcofto g£ft©P94£li©Slffil8i£aifi8©¥ 

ft^s ia»>*v-*u ffl^tfto iftooEli* 
eccttifte^nft : 

L - M X 10 0= X-)V&% 



3*©LttEg (t<Di^2 8 cm) M{»J£ 
«tlfcjSSHOE)tT?*5. 10 0% 

t : 
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A 


0 . 59 


340 


23 


C-l 


U • t>U 


840 ! 


•« ft ft 

>100 


C-2 


U . bb 


950 


>100 


B 


0 .59 


290 


23 


C-3 

( *1 >Kl ) 


0.51 


670 


>100 


c 


0.57 


300 


<5 


C-4 

/ -una \ 

( WHS ) 


0.41 


920 


55 


D 


0.72 


220 


<5 




U.oo 


ft ft 
200 


<5 


F 


0.68 


270 


<5 


G 


0.68 


260 


<5 


H 


0. 60 


260 


<5 


I 


0.70 


300 


<5 


J 


0. 52 


270 


<5 


C-5 

( #IR& ) 


0. 42 


1150 


<5 


C-6 

< *HH ) 


0.44 


600 


13 


K 


0.64 


440 


<5 


C-7 
( *tM, ) 


0.47 


590 


<5 


C-8 

( *tJ8 ) 


0.53 


640 


17 



[008 3] Hfii6ffll2 



40 



'l©EttfcHttfcLT"9--v;Wh5:/X77 

[0 0 8 4] ggftL : $ftttttm*£SftV'>ai&& 
#«J (X^byrb7^b-h) 7-r;W» OPS 1 0 0 
lira) T?fc9, CftfcJJB©5*Off^KfiWlftNf8 



50 



Ifcft^*^ (l 311%) 

^V-lUbWI&JW (0. 0 311%) %#*tfS# 
*)sfr\/y (l 2g/m 2 ) #yx*r;WR 

y (2 5 g /V ) *waj«nfc. 

[0 0 8 5] 5»»Lfc*M-**HII»Sfft, C-9, tt 
»S»LO#U (x^U>rU7*U-h) $J** (J? 
ZlOOum) *fflV^T«Jfittl» fc£UtS*m7-f 
;UAPF lOftfeDK, a«|C-2fcHLT±EKifi^ 
fc£j«l8a;j? s G G - 8 0 • i/y-bT-t 

• ^-^-tt) tflMta$V*l'7<f 

[0 0 8 6] »W*LlCjrr*»20»IB*Sf*» c- 
l 0, tt£gftL®#U (xf-l/yrl/7*l/-h) 5 
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